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Resumo: 2REMHWLYRGHVWHWUDEDOKRIRLHVWLPDUSURSULHGDGHVGRVRORXWLOL]DQGRDPRVWUDVGHIRUPDGDVHLQGHIRUPDGDV
SRU(VSHFWURVFRSLDGH,QIUDYHUPHOKRSUy[LPR1,567pFQLFDVGHUHIHUrQFLDIRUDPXWLOL]DGDVSDUDDYDOLGDomRGRV
PRGHORVSURSRVWRV2HIHLWRGDXPLGDGHWDPEpPIRLDYDOLDGRHPDQiOLVHVHVSHFWUDLVREWLGDVDSDUWLUGHDPRVWUDV
LQGHIRUPDGDV$VDPRVWUDVGHVRORXWLOL]DGDVVmRSHUWHQFHQWHVDVLVWHPDVGHSDVWDJHQVHPDWDQDWLYDORFDOL]DGRV
QD(PEUDSD3HFXiULD6XGHVWHHP6mR&DUORV7HRUHVGHFDUERQRHVWLPDGRVSHORPRGHORDMXVWDGRSHORPpWRGRGH
UHJUHVVmRPXOWLYDULDGR3/6DSUHVHQWDUDPXPFRH¿FLHQWHGH3HDUVRQ5 HHUURPpGLRDEVROXWRUHODWLYRGH
XWLOL]DQGRDPRVWUDVPRtGDVHKRPRJHQHL]DGDVGHVROR$VSUHGLo}HVGDGHQVLGDGHGRVRORHGRWHRUGHDUHLD
HPDPRVWUDVLQGHIRUPDGDVDSUHVHQWDUDPUHVSHFWLYDPHQWH5 HDRFRPSDUDUDQiOLVHVXWLOL]DQGR1,56
FRPEDL[RVHUURVUHODWLYRVHPRVWUDQGRJUDQGHSRWHQFLDOGD WpFQLFDSDUDHVWDVSURSULHGDGHV$WpFQLFD
DSUHVHQWD DOJXPDVYDQWDJHQV FRPRD UHDOL]DomRGH DQiOLVHVGHEDL[RFXVWR VHPDJHUDomRGH UHVtGXRV H FRP
SRWHQFLDOSDUDSRUWDELOLGDGHDOpPGRSRXFRSUHSDURGDVDPRVWUDVHQWUHWDQWRUHPHWHjQHFHVVLGDGHGHXPFRQMXQWR
GHDPRVWUDVGHUHIHUrQFLDUHODWLYDPHQWHJUDQGHHFRPYDORUHVGHWHUPLQDGRVSRUPpWRGRVSUHFLVRVHH[DWRVSDUD
FRQVWUXomRGRPRGHORGHUHJUHVVmRPXOWLYDULDGD(PUHODomRjVDQiOLVHVin situKiDLQGDDQHFHVVLGDGHGHPDLV
HVWXGRVSDUDJDUDQWLUPRGHORVUREXVWRVSULQFLSDOPHQWHWHQGRDXPLGDGHGRVRORFRPRDWULEXWRDVHUFRQVLGHUDGR
Palavras-chave SURSULHGDGHV GR VROR UHJLmR GR LQIUDYHUPHOKR SUy[LPR DPRVWUDV LQGHIRUPDGDV DQiOLVH
PXOWLYDULDGD
DETERMINATION OF SOIL PROPERTIES USING NEAR INFRARED SPECTROSCOPY 
Abstract7KHDLPRIWKLVVWXG\ZDVWRHVWLPDWHVRLOSURSHUWLHVXVLQJGLVWXUEHGDQGXQGLVWXUEHGVRLOVDPSOHVXVLQJ
1HDU,QIUDUHG6SHFWURVFRS\1,565HIHUHQFHWHFKQLTXHVZHUHXVHGWRYDOLGDWHWKHSURSRVHGPRGHOV7KHHIIHFW
RIPRLVWXUHLQWKHVSHFWUDODQDO\VLVZDVDOVRHYDOXDWHG7KHVWXG\ZDVSHUIRUPHGDW6RXWKHDVW/LYHVWRFN5HVHDUFK
&HQWHURI(PEUDSDORFDWHGLQ6mR&DUORV%UD]LO7KHDUHDFRYHUVOLYHVWRFNV\VWHPVDQGQDWLYHIRUHVW&DUERQ
DPRXQWVZHUHHVWLPDWHGXVLQJPXOWLYDULDWHUHJUHVVLRQ3/6DQGSUHVHQWHGD3HDUVRQFRUUHODWLRQFRHI¿FLHQW5 
DQGPHDQDEVROXWHUHODWLYHHUURURIXVLQJJURXQGDQGKRPRJHQL]HGVRLOVDPSOHV3UHGLFWLRQVRIVRLO
EXONGHQVLW\DQGVDQGFRQWHQWLQXQGLVWXUEHGVDPSOHVSUHVHQWHGUHVSHFWLYHO\5 DQGZKHQFRPSDULQJ
DQDO\]HVXVLQJ1,56ZLWKORZHUURUVDQGVKRZLQJJUHDWSRWHQWLDORIWKHWHFKQLTXHIRUWKHVHSURSHUWLHV
7KHWHFKQLTXHKDVVRPHDGYDQWDJHVVXFKDV ORZFRVWDQDO\VHVPLQLPXPUHVLGXHVJHQHUDWLRQDQGSRWHQWLDOIRU
SRUWDELOLW\ DVVRFLDWHG ZLWK UHGXFWLRQ RI VDPSOH SUHSDUDWLRQ 7KHUH LV VWLOO D QHHG IRU PRUH VRLO VDPSOHV DQG
UHIHUHQFHYDOXHVREWDLQHGZLWKSUHFLVHDQGDFFXUDWHPHWKRGV,QDGGLWLRQPRUHVWXGLHVDUHQHFHVVDU\WDNLQJLQWR
DFFRXQW¿HOGDQDO\VHVWRHQVXUHUREXVWPRGHOVPDLQO\WDNLQJVRLOPRLVWXUHDVDQDWWULEXWHWREHFRQVLGHUHG
Keywords: VRLOSURSHUWLHVQHDULQIUDUHGUHJLRQXQGLVWXUEHGVDPSOHVPXOWLYDULDWHDQDO\VLV
1. Introdução
$EXVFDSRUQRYDVPHWRGRORJLDVPDLVUiSLGDVFRPFXVWRVPDLVDFHVVtYHLVVHPDJHUDomRGHUHVtGXRV
e com a possibilidade de análise in situWHPWRUQDGRRVPpWRGRVHVSHFWURVFySLFRVH¿FD]HVHFRPERDUHVSRVWDGH
DQiOLVHTXDQGRFRPSDUDGRVFRPPpWRGRVWUDGLFLRQDLVGDOLWHUDWXUD4XDQGRGHYLGDPHQWHFDOLEUDGRVLQVWUXPHQ-
WRVTXHRSHUDPQDUHJLmRGRLQIUDYHUPHOKRSUy[LPR1,5QPSRGHPVHUXWLOL]DGRVQDHVWLPDWLYDGH
SDUkPHWURVLQWUtQVHFRVDRVROR5HVXOWDGRVSURPLVVRUHVPRVWUDPTXHD(VSHFWURVFRSLDGH,QIUDYHUPHOKRSUy[LPR
1,56SRGHVHUXWLOL]DGDHPGHWHUPLQDo}HVGHFDUERQRHQLWURJrQLRQRVROR&+$1*H/$5'  0$'$5,
HWDOLQFOXLQGRDSOLFDo}HVHPFDPSR6+(3+(5'e WALSH0DGDULHWDOXWLOL]DUDP1,56
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QDGHWHUPLQDomRTXDQWLWDWLYDGRFDUERQRWRWDOHGRQLWURJrQLRHPDPRVWUDVGHVRORVHHVWLPDUDPRPHFDQLVPRGH
DF~PXORGHFDUERQRDIHWDGRSHODGLQkPLFDHVWUXWXUDOGRVRORHPVLVWHPDVGHPDQHMRFRQYHQFLRQDOHFRQVHUYDFLR-
QLVWDHHPÀRUHVWDVQDWXUDLVVHFXQGiULDV$1,56WDPEpPSRGHVHUDYDOLDGDQDHVWLPDWLYDGHSDUkPHWURVItVLFRVGR
VROR625(16(1H'$/6*$$5'EHPFRPRQDGHWHUPLQDomRGDGHQVLGDGHGRVROR025(,5$HWDO
HQDGLVWULEXLomRGRWDPDQKRGHSDUWtFXODGRVRORHDJUHJDomR)(55$5(6,HWDO
3RXFRVHVWXGRVVmRHQFRQWUDGRVQDOLWHUDWXUDVREUHRXVRGHHVSHFWURPHWULDHPFDPSRSDUDUHDOL]DUPHQ-
VXUDo}HVGDVSURSULHGDGHVGRVRORSULQFLSDOPHQWHSRUTXHRHIHLWRGDXPLGDGHGRVRORpXPSDUkPHWURTXHSUHFLVD
VHUDYDOLDGRMiTXHHVWHH[HUFHJUDQGHLQÀXrQFLDVREUHDUHÀH[mRGDUDGLDomRQDVVXSHUItFLHVGHVRORQDVUHJL}HV
YLVtYHO9,6H1,5GRHVSHFWUR/2%(//e$61(5 &RPLVVRRREMHWLYRGHVWHWUDEDOKRIRLHVWLPDUSUR-
SULHGDGHVGRVRORXWLOL]DQGRDPRVWUDVGHIRUPDGDVH LQGHIRUPDGDVSRU1,56$VSURSULHGDGHVDYDOLDGDV IRUDP
WHRUHVGHFDUERQRDUJLODDUHLDHVLOWHHDGHQVLGDGHGRVRORHWpFQLFDVGHUHIHUrQFLDIRUDPXWLOL]DGDVSDUDDYDOL-
GDomRGRVPRGHORVSURSRVWRV2HIHLWRGDXPLGDGHWDPEpPIRLLQYHVWLJDGRQDVDQiOLVHVHVSHFWUDLVREWLGDVDSDUWLU
GHDPRVWUDVLQGHIRUPDGDV
2. Materiais e Métodos
$VDPRVWUDVGHVRORXWLOL]DGDVSHUWHQFHQWHVDVLVWHPDVGHSDVWDJHQVUHSUHVHQWDWLYRVHGHVWLQDGRVjSHFX-
iULDERYLQDHGHXPDiUHDGHYHJHWDomRQDWXUDOD0DWD$WOkQWLFDIRUDPFROHWDGDVQD(PEUDSD3HFXiULD6XGHVWH
HP6mR&DUORV$VWH[WXUDVGHVVHVVRORVYDULDPGHDUJLORVRDDUHQRVRHDVSURIXQGLGDGHVGHDFP3DUWH
GDVDPRVWUDVDQDOLVDGDV IRUDPFROHWDGDV VHFDVKRPRJHQHL]DGDVHPRtGDVSDUDSDVVDJHPHPSHQHLUD
PPDPRVWUDVHPSy)LJXUDD3DUDDREWHQomRGRVHVSHFWURVDVDPRVWUDVIRUDPDQDOLVDGDVHPHVSHFWU{PHWUR
GH1,5DQPRXDFPFRPUHVROXomRGHFPHDFXPXODomRGHYDUUHGXUDVSRU
HVSHFWUR)RUDPREWLGRVHVSHFWURVGHUHÀHFWkQFLDTXHIRUDPWUDQVIRUPDGRVSDUDDEVRUEkQFLD2HTXLSDPHQWRGH
1,56FRPUHÀHFWkQFLDGLIXVDpGD3HUNLQ(OPHUPRGHOR6SHFWUXP1&RPRWpFQLFDGHUHIHUrQFLDXWLOL]RXVH
XPDQDOLVDGRUHOHPHQWDU&+16GD3HUNLQ(OPHUPRGHORTXHDQDOLVDDDPRVWUDSRUFRPEXVWmRDVHFR
$ FDOLEUDomR GRPRGHOR GH TXDQWL¿FDomR GH FDUERQR HP VRORV SRU1,56 IRL UHDOL]DGD SHOR VRIWZDUH
6SHFWUXP4XDQWDGLFLRQDQGRRVHVSHFWURVREWLGRVSRU1,56HRVWHRUHVGHFDUERQRUHIHUrQFLDDMXVWDGRSHOD
IHUUDPHQWDHVWDWtVWLFD3/63DUWLDO/HDVW6TXDUHV3DUDLVVRIRUDPXWLOL]DGDVDOHDWRULDPHQWHGDVDPRVWUDV
GRLVWHUoRVGRWRWDOGHDPRVWUDVQ 2UHVWDQWHRXVHMDGDVDPRVWUDVIRUDPXWLOL]DGDVSDUDDYDOLGDomR
GRPRGHORGHUHJUHVVmRPXOWLYDULDGD
$PRVWUDVLQGHIRUPDGDVIRUDPXWLOL]DGDVSDUDHVWLPDWLYDGHFLQFRSURSULHGDGHVVLOWHDUJLODDUHLDGHQVL-
GDGHHFDUERQRGRVROR$VDPRVWUDVFROHWDGDVHPFLOLQGURVGHDOXPtQLRDQpLVGHNRSHFNFRPFPGHGLkPHWUR
SRUFPGHDOWXUDIRUDPH[WUDtGDVQRVGLIHUHQWHVVLVWHPDVGHSDVWDJHQVHPDWDHPGLIHUHQWHVSURIXQGLGDGHV$V
GXDVIDFHVGDVDPRVWUDVLQGHIRUPDGDVIRUDPDQDOLVDGDVQRHTXLSDPHQWRGH1,56IDFHVVXSHULRUHLQIHULRU)L-
JXUDE$VIDFHVIRUDPDOLVDGDVSHORFRQWDWRFRPOL[D¿QDVREUHXPDVXSHUItFLHSODQD$SyVDVDQiOLVHVGR
WRWDOQ IRLXWLOL]DGRSDUDFDOLEUDomRGRPRGHORHSDUDSUHGLomR2PpWRGRGDSLSHWDIRLXWLOL]DGRFRPR
UHIHUrQFLDQDGHWHUPLQDomRGHDUJLODVLOWHHDUHLDGRVRORHRPpWRGRGRDQHOYROXPpWULFRIRLXWLOL]DGRFRPRUHIH-
UrQFLDQDGHWHUPLQDomRGDGHQVLGDGHGRVROR
3DUDLQYHVWLJDURHIHLWRGDXPLGDGHGRVRORFRPRLQWHUIHUHQWHQDPHGLGDFRP1,56DVPHVPDVDPRVWUDV
LQGHIRUPDGDVIRUDPXWLOL]DGDV$SyVDDTXLVLomRGH1,56FRPDVDPRVWUDVVHFDVVHPDLQWHUIHUrQFLDGDXPLGDGH
DVDPRVWUDVIRUDPXPHGHFLGDVHPGDVXDPDVVD
3. Resultados e Discussão
2HVSHFWURGH1,5pFRQVWLWXtGRGHEDQGDVIUDFDVGHDFRSODPHQWRVHFRPELQDo}HVGDVEDQGDVGHYLEUDomR
GH&+1+H2+TXHRFRUUHPQDUHJLmRGRLQIUDYHUPHOKRPpGLRVHQGRSRUHVVHPRWLYRQmRPXLWRVHOHWLYR
HSRXFRXWLOL]DGRSDUDDLQWHUSUHWDomRHHOXFLGDomRGHHVWUXWXUDVPROHFXODUHV:(67$'HWDO&RQWXGRD
DQiOLVHPXOWLYDULDGDSRGHVHUDSOLFDGDHPRGHORVGHTXDQWL¿FDomRSRGHPVHUREWLGRVDSDUWLUGD1,56
D E)LJXUD$QiOLVHVGHDPRVWUDVGHVRORVDHPSyHELQGHIRUPDGDHPHTXLSDPHQWRGH1,56XWLOL]DGR
QRH[SHULPHQWR3HUNLQ(OPHUPRGHOR6SHFWUXP1XWLOL]DQGRRDFHVVyULR1,5$
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2PRGHOR GH FDOLEUDomR GH1,56 SDUD HVWLPDWLYD GR FDUERQR QR VROR DSUHVHQWRX XP FRH¿FLHQWH GH
FRUUHODomR5 VHQGRXWLOL]DGDVFRPSRQHQWHVSULQFLSDLV3&VHGXDVDPRVWUDVoutliersUHPRYLGDV
2VWHRUHVGRFDUERQRGHVVDVDPRVWUDVIRUDPGHWHUPLQDGRVSUHYLDPHQWHSHODWpFQLFDGHUHIHUrQFLDFRPYDORUHVGH
D2VYDORUHVGHFDUERQRHVWLPDGRVSHORPRGHORGHUHJUHVVmRDSUHVHQWDUDPXPFRH¿FLHQWHGH3HDUVRQ
5 SYDORUHHUURPpGLRDEVROXWRUHODWLYRGH)LJXUDXWLOL]DQGRFHUFDGHGDVDPRVWUDV
UHVWDQWHVQRPRGHOR
2VWHRUHVGHDUJLODDUHLDVLOWHGHQVLGDGHHFDUERQRGRVRORIRUDPHVWLPDGRVHPDPRVWUDVLQGHIRUPDGDV
2VPRGHORVGHFDOLEUDomRGH1,56SDUDDVSURSULHGDGHVXWLOL]DQGRFHUFDGHGDVDPRVWUDVDSUHVHQWDUDP
5 VHQGRUHPRYLGRXPoutlierHXWLOL]DQGR3&V
$7DEHODDSUHVHQWDDVFRUUHODo}HVHHUURVPpGLRVDEVROXWRVUHODWLYRVUHIHUHQWHVjVHVWLPDWLYDVGDVSUR-
SULHGDGHVDYDOLDGDV$VSUHGLo}HVGDGHQVLGDGHGRVRORHGRWHRUGHDUHLDHPDPRVWUDVLQGHIRUPDGDVDSUHVHQWDUDP
ERQVFRH¿FLHQWHVGH3HDUVRQDRFRPSDUDUDQiOLVHVXWLOL]DQGR1,56FRPDVWpFQLFDVWUDGLFLRQDLVGHDQiOLVHVFRP
EDL[RVHUURVUHODWLYRV7DEHODPRVWUDQGRJUDQGHSRWHQFLDOGDWpFQLFDSDUDHVWDVSURSULHGDGHV
$VRXWUDVSURSULHGDGHV LQYHVWLJDGDVQDVPHVPDVDPRVWUDV LQGHIRUPDGDVQmRDSUHVHQWDUDPERDVFRU-
UHODo}HV'HXPD IRUPDJHUDOJUDQGHSDUWHGRHUURDVVRFLDGRDR VLOWHSRGHHVWDUQR IDWRGHVWD IUDomRQmR VHU
TXDQWL¿FDGDHVLPREWLGDDSDUWLUGDGLIHUHQoDGRVWHRUHVGHDUHLDHDUJLOD1RVVRVUHVXOWDGRVSDUDVLOWHHDUJLOD
FRUURERUDPFRPRVUHVXOWDGRVREWLGRVSRU)HUUDUHVLHWDOFRPFRUUHODo}HVEDL[DV6RUHQVHQH'DOVJDDUG
DYDOLDUDPDSRWHQFLDOLGDGHGD1,56QDGHWHUPLQDomRGHDUJLODHRXWUDVSURSULHGDGHVGRVRORFRPUHVXO-
WDGRVSURPLVVRUHVSULQFLSDOPHQWHSDUDDIUDomRDUJLODFRPHUURVGHSUHGLomRPHQRUHVTXH2VHUURVREWLGRV
IRUDPEDL[RVSRUpPRVDXWRUHVQmRFRQVLGHUDUDPDPRVWUDVLQGHIRUPDGDVQDVDQiOLVHVGDVSURSULHGDGHVGRVROR$
SUHGLomRGRFDUERQRYLDDPRVWUDLQWDFWDWDPEpPDSUHVHQWRXFRUUHODomREDL[DWHQGRDQHFHVVLGDGHGHXPFRQMXQWR
PDLRUGHDPRVWUDVHIXWXUDPHQWHDDYDOLDomRGHVRORVHPFDPSRin situ
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)LJXUD*Ui¿FRGDSUHGLomRGHFDUERQRGRPRGHOR1,56
7DEHOD&RH¿FLHQWHVGH3HDUVRQHHUURVPpGLRVDEVROXWRVUHODWLYRVDYDOLDGRVHPUHODomRjVSUHGLo}HVGH
SURSULHGDGHVGRVRORHPDPRVWUDVLQGHIRUPDGDVGHVRORXWLOL]DQGR1,56
3URSULHGDGHHVWLPDGD &RH¿FLHQWHGH3HDUVRQ5 (UURVPpGLRV
'HQVLGDGHGRVRORJFP  
$UHLDJNJ  
$UJLODJNJ  
6LOWHJNJ  !
&DUERQR  
2HIHLWRGDXPLGDGHGRVRORQDHVWLPDWLYDGDSURSULHGDGHGHQVLGDGHGRVRORIRLLQYHVWLJDGR)RLREWLGD
GLIHUHQoDQRYDORUGDGHQVLGDGHHVWLPDGRGHDWpDRUHODFLRQDUDDPRVWUDLQGHIRUPDGDVHFDH~PLGDHP
GHVXDPDVVD$VGLIHUHQoDVIRUDPPDLRUHVHPDPRVWUDVDUJLORVDVHQWUHWDQWRSDUDDPRVWUDVDUHQRVDVDGLIHUHQoD
REWLGDIRLGHDWp
$)LJXUDFRPSDUDHVSHFWURVGHDPRVWUDV VHFDVFRPRVGHDPRVWUDV~PLGDVHPUHODomRjGHQVLGDGH
GRVRORSDUDWUrVWH[WXUDVGHVRORV$SDUWLUGRVHVSHFWURVGHDEVRUEkQFLDSRGHVHREVHUYDUGLIHUHQoDHVSHFWUDO
HQWUH DPRVWUD~PLGDH VHFDPRVWUDQGRTXHDXPLGDGHpXPDWULEXWRTXH LQWHUIHUHQD UHÀHFWkQFLD HVSHFWUDO H
FRQVHTXHQWHPHQWHQDVFDUDFWHUtVWLFDVGHDEVRUomR2EVHUYDVHTXHDVSULQFLSDLVUHJL}HVTXHVmRLQWHUIHULGDVSHOD
XPLGDGHHVWmRFRPSUHHQGLGDVHQWUHDFPHHFP*HUDOPHQWHDSULPHLUDUHJLmRGHVFULWD
DQWHULRUPHQWHpXVDGDQDGHWHUPLQDomRGDXPLGDGHHPGLIHUHQWHVPDWUL]HVSRUVHUDWULEXtGDD OLJDo}HVGRWLSR
2+H&+6HJXQGR/REHOOH$VQHUpIXQGDPHQWDOTXHVHFRQKHoDDUHODomRHQWUHHVVHVSDUkPHWURVSDUD
TXHKDMDIHUUDPHQWDVTXHDX[LOLDPQDPLQLPL]DomRGRHIHLWRHPGLIHUHQWHVWLSRVGHVRORV2GHVHQYROYLPHQWRGH
DOJRULWPRVRSHUDFLRQDLVTXHUHODFLRQDPSURSULHGDGHVItVLFDVGRVRORID]FRPTXHKDMDPDLRUSUR[LPLGDGHFRPD
medida in situ
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4. Conclusões
$SDUWLUGRVUHVXOWDGRVREWLGRVDWpFQLFDGH1,56FRQ¿UPDRXVRSDUDHVWLPDURWHRUGHFDUERQRQRVROR
EHPFRPRPRVWUDJUDQGHSRWHQFLDOHPDQiOLVHVGHDPRVWUDVLQGHIRUPDGDVSDUDSDUkPHWURVFRPRGHQVLGDGHHFRQ-
WH~GRGHDUHLD$HVWLPDWLYDGDGHQVLGDGHHGDDUHLDIRLUHDOL]DGDHPDPRVWUDVLQGHIRUPDGDVFRPRLQWXLWRGRXVR
IXWXURGDWpFQLFDHPDQiOLVHVin situ+iDOJXPDVYDQWDJHQVGHVHXWLOL]DUD1,56FRPRDUHDOL]DomRGHDQiOLVHVGH
EDL[RFXVWRVHPDJHUDomRGHUHVtGXRVHFRPSRWHQFLDOSDUDSRUWDELOLGDGHDOpPGRSRXFRSUHSDURGDVDPRVWUDV
HQWUHWDQWRUHPHWHjQHFHVVLGDGHGHXPFRQMXQWRGHDPRVWUDVGHUHIHUrQFLDUHODWLYDPHQWHJUDQGHHFRPYDORUHV
GHWHUPLQDGRVSRUPpWRGRVSUHFLVRVHH[DWRVSDUDFRQVWUXomRGRPRGHORGHUHJUHVVmRPXOWLYDULDGD(PUHODomR
jVDQiOLVHVin situKiDLQGDDQHFHVVLGDGHGHPDLVHVWXGRVSDUDJDUDQWLUPRGHORVUREXVWRVSULQFLSDOPHQWHWHQGRD
XPLGDGHGRVRORFRPRDWULEXWRDVHUFRQVLGHUDGR
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)LJXUD 'LIHUHQoDVHVSHFWUDLVREWLGDVHPDPRVWUDVLQGHIRUPDGDVVHFDVH~PLGDVSDUDRVWUrVWLSRVGH
VRORVDYDOLDGRV
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